[Frameshift suppression through inactivation of translation termination in yeast Saccharomyces cerevisiae: significance of the local context].
Site-directed mutagenesis and nucleotide sequence analysis were used to study the roles of the global and local contexts in suppression of the lys2-90 frameshift (FS) mutation in Saccharomyces cerevisiae. Global context features established for the LYS2 mRNA region containing the extra T (lys2-90) were similar to those characteristic of regions involved in translational frameshifting. These were a potential ability of the region to form a pseudoknot and the presence of heptanucleotide CUU UGA C with the "hungry" UGA nonsense codon in the pseudoknot. Some local context features proved to be essential for the phenotypic expression of FS suppression as a result of translational frameshifting. Two amino acid substitutions determined by the nucleotide sequence between the extra U and the UGA nonsense codon lacked expression. A dependence was observed between the efficiency of FS suppression and the type of the nonsense codon located at a particular position downstream of the extra nucleotide (UGA > UAG > UAA). When translation termination was inactivated, nonsense suppression and FS suppression correlated with each other. These results suggest that translational frameshifting, which underlies suppression in the case of inactivation of translation termination, most likely takes place on the nonsense codon arising as a result of insertion of an extra nucleotide.